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(54) XML DATA CONVERSION SYSTEM AND XML DATA CONVERSION METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an XML conversion 
system provided with a function for preserving the structure 
of XML requested in an XML data base without degrading 
retrieval performance. 

SOLUTION: A data base management system is provided 
with a flattening means (62) for flattening DTD before 
flattening for stipulating the XML and generating the DTD 
after flattening, a DTD graph preparation means (63) for 
preparing a DTD graph from the DTD after flattening, a 
schemer preparation means (64) for preparing the schemer 
of an object relational model from the DTD graph, a verified 
XML preparation means (65) for preparing the XML already 
verified for the DTD after flattening and an object relational 
model data preparation means (66) for preparing the data of 
the object relational model from the verified XML. 
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1 

[4#WfS*offiH] 

Kfiift^)DTDd^DTD^77^St5, DTD 

rt-T6tftKWXMLflM*#«fc, 

tt*!Eif * ^ 4 5 XM L A» b^^x ^ h y t — 

fry*-* 

[m*« 2 j tt*gi i ke^o^^se****^^ 
r, 

gff|55pm<b¥«tt, DTDT*tf ^Wc^^cortS^er 

5 WE* U ^-^^Mltr^-tsr 

[tt**4 ] W*« 3 fclB*05*— ^SE***^**^ 
T, 

ffllB**— ^flSfifc^JRWU ffl|BDTD/7 7^«;fS^ 
f^fiStL7tfitr|5DTD^7^Jcjo^T, h y?J— K£ * 
fl7-F^^r^7^^^It, y-7y-K^-^^ 

[»**r 5 ] »** 4 tcisaio^-^s*^^^^ 
r, ^ 
mia*BE«rXMLffrt#«:w:, 

Ar/f XM L *f—9 frh * X Xfi%L* U 

PlSDTD^#iirMfDTD{^it5M[C 
Ml, filfDTD^ir^liE^XMLf-^ 

[»**B6 ] n*gi 5 icib*o^— *sE***fc:J8^ 
r. 
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U 

r*5 J: t^a^£<5i>r *rf*s^t? V V is— is a 

[ff**I 7 ] f-^'<-^flv'^7A(C^^T, 
XML**«^5¥fiffc1ffl<&3t«Sft* (»T TDT 

*g/ft;xa£, 

SMtODTD^bDTD^77$:Mt5, DTD 
^77MXS^> 

gDTD^77j5^t^x^ h y U — v-3 T-^^e^U 

WlS^±l«^DTD«w»Lr«tEW^i:&SXMLSr{^ 
J&*f £ ^HE^ XM L fisj»ia £ , 

&&m&frbtZ&XMI*frh*7is** h y u-v-a-J- 

[ |ft*9l 8 ] »**! 7 \ZtZm<D XMLt & SE*#«fc 
fttJlE^tlteXStCjo^T, DTDT'lf ^tlt^^Ort 

MlSDTD^^^^XgtCjo^r, miB2paft*«3ftS 

ftSry^^^BBfli^t^ii:^^^ DTD^77 
[W*Jgl 0] lg*^9^fSf^XML^-^&;* 

^S^^bfcttlfaDTD^^^^^^r, h jy^y — 

[i»**i i] Mt**i ofc»*©^-**«**;ic 

JWlB^rtEWXMLfffiltXa^ast^T, XMLf-^*3J: 
rafDTD?rTC^, ttK^fXML?-^ 



3 

2] i^ie*o^-^je**«;^ 
^*#1L, IWEIMEaFXMLffrt*Jftfc,k 5fffi8 
i:Sr<l*»i:t6XMLf-^S*^o 

XML&M7£-rZ>¥-&<tm<Ojrig%!j£g£ (j^f f D T 
Dj &v^5) SrspSflsU ¥^If ODTD^rMtS? 

ttM«ODTDd»bDTD^77«:Mt5, DTD 
miBspaflk £>D TDM LT«liE8F^ i: * 6 XM L *rf|s 

miBSpaft#«Wt, DTDT'tf ^tlfc^/(7)^f 
/M£*5^T, tt^/M£^*;ft£*ll&E#&l**U IS 
^/M^*ix5ttigLE#S:JR— U f£^"7vMc&3: 

fc¥*j.«*>DTD lessor. ^ ^ £ — se» 

U 

1»B^*— ^fMHMKWU «EDTD# r 9 7ffi*¥H:a 4 
(WrE«IE8lFXMLfPfilt#««, XMLf-^^J:^! 

WB^x^ hy i/^i/at/^f/i/r-^M^ 

«se8?* x m l -t*- * * ? t m * t-h m a 
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[0 0 0 1 ] 
[0 0 0 2 ] 

[i£*0&ft?] 8S4XML (http://www.w3c.org/XML 
/) «rf-^^-^fa^f^l:ft»t5i^, XM 
70 L&y l/->> 3 t^f^fttS*^^*^ t b 

[0 0 0 3 ] XML^y Iz-^at^^T^^I^tS 
m-^, XML«r»St5DTDWlftS^ 
o^tc, spa«^DTD«:*«lajao^7^ (DTD^7 
7) ^K*-T6o «DTD^7«:tM, y Is—is 3 

[0 0 0 4 ] fc£;ttf, Bi^tJ:5i»i4XML 

txa^ifcfcj: , H 2 2 «ig (H* (l) £ 

^ (2) ) <D>\*—' r*ffjBK**L»5. Ctlb2Sl^ 

[0 0 0 5] jRl<Z>*j5fe (0 3) T*I3, 
BRSnTlr^SWcioT, 5£jg£fT5 (S3 1) o / — 

F^#Unri^f^ roj <nm&te, 

-tz> (S3 5) 0 tt^HRSJiri^sftat ru co 

ifi(S)^f-^DBltti:tr^lt5 
(S3 4) o fcfcU Kfc^&y— Kfc<7>B8ffi 

30 *^—xm&t&Tm&xT—7si'i£$%-tz> (S3 

3) o tt/— K^cD#fla#a* ^2j £*_b<E>4§-& 

I*, K*^ — ^^ft*-t-* (S3 2, S35) 0 

[0 0 0 6 ] ^Jb<fc«9, H 2^*3 itS (1) <0**—v 

[0 0 0 7 ] o*fc, JB2^#SSfe <B4) tt, ^&i<J: 

-6 (S44, S46) ^*ftott>5o 
[0 0 0 8] frfr&m<nlTmzj:ti&, 12 (2) fc 

[0 0 0 9 ] L*>U ±E0 2(l)^(2)^^$ttS^i" 
ttco^ t> XML OTtc^it^r^-f J — Y^^J >\z 

[ooio] H5fc*-rfB*telH^-frte*WP<>, 

r a u t h o r J T — ~7 ^^c^kM L-~C r 1 a s t n a m 
e j littStS r a u t h o r I Dj £jt,oij\ 
r p a p e r J f ^^^^^k^ b , ffiE r a u t h o r 
50 I DJ Hi"*-* ft i t 1 ej &miR-tZ>tz?>, tttB 



5 

[0011] 

mm#m&i**9 t-r&mm #»b*>bhw:, xm 

[0012] 

IKJB*:#8t-#-5fc»0#»] SSftXML 
^St6DTD«rfiIfi:l, ¥±!m<ODTD(C*j-LT 
«!i£9F^XMLS:t^x^ h !) ^at/^f^ 

[0 0 13] DTD^spafbXatttt*a*4:«ffWI* 
*C*>5tf*, 5p*a«<ODTDisj:t/ttliE«^(Z>XML4:T ? 

[0014] 

[»Wo^*co^1B] *«W^JB3SS:H6, 7, 

8, 9, 10, 11, 12^^TSW5c 
[0015] H6tt. ##«OIJSa&Rm-Sfcafrtf>H 

[0016] H6fc**$ns j; 5^, tt-r-^a**-* 

ffcU ¥ilt^>D T D S ¥*I{b¥IS: 6 2 <b , ft 

Mi^)DTD^bDTD^77^Mt5, DTD/ 

ff*#R6 4fc, miaspa*ODTDKl»br*liEW*. 
^*§XML^Mt5i!E^XMLM^6 5 t , 

[0 0 17] fc*3, ^*lk3MS:6 2/5^6 6(4, 

6 <£>fstt^§*5 xrj^ti^ ^iM4*n*nij&a:L 
fct^<rt>s<, t^n:tib^^ i o(Dt2 

fcftl\, fKlSltS8«l4fct ROM, RAM, CD 

-ROM, MO, «aiB«»«*if'r-^0|Stt*5J:tJ ? 

s/ IMS, fci:itt-*l:iff»^$nr^S-7 
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[0 0 18] o#K, _£fB3MS:6 2^b6 6<D^tl^n 
[0 0 19] £1\ ¥Sft**6 2lC^TfTfc>n5*Q. 
[0 0 2 0] K¥tM¥S6 2li, XMLt«gt5D 

TD^¥iftt5 e 1711 ¥taib*rs/^-^«r^b 

/c? /^Mit^o -rttfr*>, **E* r?j «rifc*u M 
r | j i\ j *ssu i^-*^i4$!i£ 

[0 0 2 1 ] EJl±0¥mfl:te3a*:7u--^* — h$ri8 

r | j * i\ j icg^-rs (s s i) o o*fc, tt 

rt§*r7^M£*3^T, r?j &l!JGfc-r5 (S8 2) o o 

£ (S8 3) o o^K, ftft§^<r/Mc:*5^T, 
20 mffi-tZ (S8 4) o ttrtS^yHCjS^T, 
IrI— (S 8 5) o 

[0 0 2 2]o^C, DTD^7 7M^6 3(Ifc^ 
TfTfc;h,5&axfifc:o^Ty^5o 

[0 0 2 3] DTD/77MfS6 3tt, MESpSffc 
^#6 2^J:Df*J***t/t, ¥tltODTD*>WiI 
^77 (DTD^77) ^rfFi*-r6o f£DTD^;7£ 

J<? H-<5 (S9 1) o ^is*^ HcJ&ffea$fc£*^ct4, 
f£mf££^ u^^h co^y - ( S 9 2 ) . ^ U 

^ M^Mtta**^*-^ ^fcttftfJlE^iJlS 9 2lC*3l> 

^ h^jbSi^SrlB^S (S 9 3) e ^co^U* 1/ h 
ortS^^^Bi^^^v ha*fc5i§-g^ci4, f£f*]^ 
^f/K^^^l^^ V hSr-T-y — KtwL, |H# T*j 
Kir-T-y- KIB^^^^fcftlBi-S (S9 
4) o MS9 3l:*5^r«xi/^yh^ftt^, 

40 *fcl4*&3lS 9 4 «rtTo/Ji»-g-|4, DTD^77M# 

is: 6 3^*5i>rfft>ix«aaxa^j»T-f So ^^^s 

[0 0 2 4 ] o^(C, ^^-^^^#^6 4(C£ t?ff*D 

[0 0 2 5 ] ^^-7^^6 4 11 tiJiED TD^7 
7Vtf&m&6 3l:«fcoTffSStlfcDTD^77^bt 

50 HlOlC^-To 0 1 0 iZTF-fX 5 ^-figDTD^^ 
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(S 1 0 1) o 10 1 (Cjo^T, y — K** 

KT-fcntf&aaxasri^T-rs. -*\ y- 

7/— FBI* ( h K^^t^^ffl/- K) 

If, tt/- F**?*5SBrt-* (SI 0 2) o o^{C, 

t£ffTV- KI3 sequence MDBS 

12, r s t r i ngj ^ n tj Ji^f 1 oa 
t J ODBitt^: It^IL, *ft£M*Wc, o b j e c 
t#iODBlttttr««tS. (SI 0 3) o otT 
tc, K^- Kfc«/ — K3a**>**»5A»«r«^<6 (S10 
4) o *y-H**kS»*ttc, Sy-K^febt?t^7 

#it§DBltt^ltSo (S 1 0 5) D iRy — K 

[0 0 2 6] O^lC, ^fE^XMLfFJ5S^6 5{Cj: D 

[0 0 2 7] ttEffXMLffA¥JB6 5*3, 
DTD fcfcKar*"?* <5 XM L ?lfOD T D \ZM L 

T\ M«ODTDIc#ir*5£»F»i45XMLtf| 
fiJctSo ««K«f*i 48 XML tMtSMlit 
fcbblt7o-f + -htHiil:*t. *i\ Ktt 

StfOXML^-^, *3J:0«Paft**6 2\ZXftj&£*l JO 
t5pfflftODTDS:»^tp (Sill) o ^^^>X 
ML^r~^iC£>tf g^^^MtS (SI 

12) o *ilbfc¥fi*ODTDfcH:«U ¥±IfOD 

TDicfcfe^t^^ m*y&mm-tz> (sm) 

tt^XMLf^ (W^XMLf-^) ^X»1" 
£ (S 1 1 4) o 

[0 0 2 8] it~fi?=. 2 V V is—is a ■Jvi^ir 

^-#M?H:6 6 tcj; VftK>ti&f&mJLmz<>o^x 

[0 0 2 9 ] tfLjt^i?*.? h y l" — rJvl^^l^— 
*tfsj*3MS:6 6i3, K«BE»XML3&^^^ac^ h y 

[0 0 3 0] 41", «!ESFXMLMfS6 5fc£ t) 
J*Sftfc#tiE#XML^~**K;W&fr (S 1 2 1) . 

*ft»1*8 (si 2 2) o o^(c, mishap— 
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is* i-/ls^^SU(DX*~^\Z&m^Z)&&m^. XM 
8 (S123) o S122 fc:J8^TR»Lfc*^A, M 

^^(cK^1-5a«r#x.8^.i:JcJ:or, 

h y is a }v<r>^f— ?&ft&-tz> (si 2 

4) o 

[0031] ±IB*#«KJ: OWfeixfctt^*— ^, 5* 

80 

[0 0 3 2 3 

[MM] Hi, 13, 14, 15, leci^r^ 

[0 0 3 3] BlODTD^JiVSS&XML^M 

[0 0 3 4] 0il^tJ:54DTD*5J:^S4XM 

LS:Wia5ptaft#*6 2i3j:(;DTD^77fPrt¥a6 
[0 0 3 5 ] *DTD^77^Si:, **~^#J&#I8: 

6 4^@i o\ZTF£ti&£ itei&mxm&n^, 

h y l^-v'at/u^f/^ffttSii 1 4 {^^1- 
^f£j#£*l<5 0 ^r^^— vt-ll DTD/77 

/- LT*«SixTt^fcfe, V is— 
is 3 -r;ls^r^f/\s<D/\*—?b¥c<, XMLOtMfe^ 

[0 0 3 6 ] 4fc, i!E^XMLM^6 5^Bl 1 
J: 5&ttaxa*lT3 n^tcj: , ¥M1 
^:ff5^il^DTD^46XML (Hi 5) £2* U 
^in^ema i 1 * 1^5 fcHX^ft-T 

ZZt\z£K>mi <Z>DTDlC#L&lEi£^£/«fc£o 

[0 0 3 7 ] rnb05p±l^DTD(C^lEi5Sr^^4o)t 
XMLf-^^r, ^-/v>^>> h y is—isa-t/ls*:^^ 
-^M^g6 6l:fe^til 2 1^1* J; 5 ^MS^rff 
):iia^ jfco**— rSrSId^-^^^^ bV is— 
is a ^/L^vvL'— ^^1~<5 0 

[0 0 3 8 ] h y U ^gt/^f/^ffl 

[0 0 3 9] J£AiiJ: «9 , *^^<7)@WT^5XML(?)i 

safexML^-^-^-^^fttti-sri^^-Hrffi 

[0 0 4 0] 4fc, hDL/- 
iSBj-sU*r7 £ /UXtbZ>tz#>, %t1fo\^tz*f— ^{C^LPJ-& 

t, ttiB«c«»3a*tafti^ h7^-^i (Hi 6) 

[0 0 4 1 ] 

y > 



<e) 



[01] **!B©»«kft8DTD8J;l»«ftXML 

[03] ^^f«*ft^-MlStSS^7D-f 
[04] tt*<DK«*ttoflft*S:RW-r**«>7B^ 
[0 5] J: 9»b*tfc y U'-^a-Jvu 

[0 6] *»W^i&^SSE****:«-*-«»Ht?*>*. 
[0 7] spts/ffc-f — y^Lri^i-CfcSo 
[08] ¥iIMI^^t7n-f^-hit^So 
[09] D T D 7 Sr^flUt 5 ftHSSr^t 7 n - 

[0io] ^ ^-v^iff 5 fiais*^ 1 7 p - f 
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[01 l] 0E*tEW*kft6XML«rft*-J-*«axa 

[012] *~7i/=.i? h y ^— v-3 -T/v^jutof—^ 

[013] H8isJ:t/El9M*-r*aaxS«rllff-r5^ 
#b*l5DTD^77^tit-*>5e 
[014] 01 0lC^£;ft,£cJ; 5*«3SX««:fT3 

0T-*>5o 

[015] spa&aS:tT5 tHl ODTD^i5XML 
[016] Wltt*H±t6ii:t# 



6 1 ■ 

6 2 ■ 

6 3 • 

6 4 ■ 

6 5 • 

6 6 • 



[01] 



[02] 



OELEMENT pspsr (ffite.ojthore>> 
<IATTUST p^rar coctety COATA> 
<lELEMENTboatC (CflauaiOrap 
<1ATTU8T book tSew C0ATA> 
<fEUBWEKTOtb (SFCDATA)> 

<ielementcu3wb (aib>on> 

< IELBKENT cuChor {fQn»,cddr63meirdO> 

< IELBVENT nemo ponaiR3? f lQcln=ma)> 

< (ELEMENT 0 remans (GPCOATA) > 

< I ELEMENT fednsro <#»COATA)> 
]0PCDATA)> 
— IATA)> 



<7wrtvaiEfon=.1Jr?> (1) 
<boo5t> 

<tSSM> IS8KO->000(.YYYY-Z<yiS8N> 
<fitb> XKL WcmiE2bn<flfe> 

<flU0WT5> 

< author > 
<nare> 

<0Btrcno>shuWilOlhBtnEin8> 
<lastnanra>ntolt!otai</lastnanis>> 
<mEme> 

<Bridmra>YtfumAaJspsn<ta«fBS8> 
<oni2fl^i£jtiIoU£®dt^W.ntlco.|p^Aifl^3lti*' {Z) 

</aua»r> 

</&u3wr> 

<name> 

<Aisme> 
<cddress>Yokosuha Jcpc7i</tdtitoiia> 
<cn^1>onizutai!tQ®dq.islittLoo:jp<teinag > 
</Euthor> 
<toihore> 
<toock> 



ailhoyjgnioJ «tn caw» li ino^ 



au0wjair».lfiatnama3S^ 



[04] 



[03] 



S31 



nT 

-^42* 

fiT 




- — ^ — " 
Up"" 


| y-K«x- 


•y*£Q h-S34 


CU-k©t-7jw> 


— S35 




,S46 



(T) 
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■[B5] 



ime) 



lastnametfOOOCTftdpaper^tittoU: ? 
7 -7)\> 1 




[17] 



61 ^ 



DTD.SMJfcXUL / 



67— 



DO 



DTD797f« 



I 



62 



63 



64 
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66 







« 


? 




(NULLTM) 


+ 






* * 


* 


»**fcae>* 


(a) 


a 




I 






a4> 


to 




a,a 


a* 




a,a+ 


a* 


*fcft« 




a»,b« 





(cf) 

rut*, r+j iButtuffl. n oatLtms. r i j as* 

((H) 

< ! ELEMENT a «b I c I e)?,(o? I p?.(b.M*)>*» 
< I ELEMENT a <(b*,c,e',r)> 



[US] 



I 



I 



S84 




fy-Kct« 
1 



*y-PCta 
(E^I*5<>Cftfite) 



[B l o ] 



QtartD S1Q1 




^y-^ Y 

f«|> — ^ 









— S85 



[Hi l] 



I 



~S112 



I 
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[11 2] 



[Hi 3] 



(start ) 



— S122 



i 



-S123 




[014] 



Ctasapaperf Ctwauthwt 

string society; name name; 

1 of 

1 ) 

Ctesbookf 

string IS8N; Cta»nama{ 

string ttter string firetnama; 

author? ouBVors; estrfrs te»wne; 



Ctase authoni 

List <aufm> author; 



[Hi 5] 



< I ELEMENT mm Qtofiufox*) > 

< IATTUST papar macMy COATA> 

< (ELEMENT book fflBw*Jthora)> 

< IATTUST book ISBN COATA> 

< [ELEMENTS* (•PCDATA)> 

< (ELEMENT authors (BUftOf+)> 

< [ELEMENT authors {narne^ddm I «mai)> 

< [ELEMENT nunt 0kttaw*v?ja«tnaina)> 

< lELEMENTlrafcania (#PCOATA)> 

< (ELEMENT tastmtme (#PCOATA)> 

< (ELEMENT aridian (*PCDATA)> 



<?*mlvw»Jon="1.(r?> 
<book> 

<1S8N> ISBN0000CX-YYYY-Z</TS8N> 
<ftte> XML lntormatonOWe> 
<authoti> 
<autior> 
<n ama> 
<fiwtnanw>sftuJcW</fisrtnam9> 



bstrameirtOOCriipapertD title a? 



I (#PCQATA)> 



<AMM> 

<«jares8-> Toroswa JBpanv/Bcxjress 
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